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In recent years, the power network’s harmonic pollution becomes more and more 
serious. The study and governance of harmonic absorb high attention in the world. In 
order to realize selective and accurate harmonic compensation, harmonic detection 
and control strategy of APF are studied in this paper. Firstly, it’s just the beginning for 
the foreign scholars to involve the research of observer theory applying in the field of 
harmonic detection, which is a blank field in China. This paper puts forward a new 
method in harmonic current detection based on observer theory, which has realized 
the fast and accurate detection of specified harmonic, providing a new way of 
thinking for harmonic detection. Secondly, in the process of industry, environmental 
disturbance brings a big uncertainty to the structural parameters of multiple systems. 
It’s difficult to keep optimal for the optimal controller designed according to the ideal 
model in this situation. So this paper designs a control method of adaptive model 
prediction, which can calculate the deviation of system model brought by the change 
of circuit parameters. Therefore it can realize the precise current tracking of inverter 
on the equivalent of actual circuit model. Finally, combining two parts of above 
content, this paper studies the strategy of selected harmonic compensation of APF and 
finishes the simulation verification and experiment debugging. Specific research 
contents and innovation points are as follows: 
This paper proposes a new type of method for on-line current harmonic detection 
based on the observer theory. Firstly, the load current can be regarded as a 
combination of a direct current, a fundamental componentand the sum of harmonic 
components of first n times. Because of that, this method puts the 
current-to-be-measured into the form of Fourier series, and builds a dynamic system 
by integrating the current. Secondly, regarding the fundamental and harmonic 
parameters as state variable, a state equation is established and an observer is 
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and Lasalle invariant set principle, this paper proves the convergence of the observer. 
Thirdly, this paper discretizes the observer equation, and gets the control law of 
harmonic detection in each control period.This method can be used not only in 
single-phase circuit, but also in the harmonic detection of each phase in three-phase 
circuit. Compared with the method of traditional instantaneous reactive power, this 
method can detect not only the total harmonic current, but also the specified 
frequency harmonic component. Compared with the FFT method, this method is more 
accurate in detecting harmonic. When the currents conflict, compared with the neural 
network and Ip-Iq algorithm, this method is faster in harmonic detection, and has 
good dynamic performance. In addition, this method has good anti-jamming for noise. 
The simulation results demonstrate the characteristics above. 
This paper designs a control method of adaptive model prediction for the current 
tracking problem of inverter. This method can calculate the deviation of control model 
brought by the change of circuit parameters, and then establishes the equivalent of 
actual circuit model, laying the foundation of precise current tracking. This algorithm 
is simple and can identify the parameter online and quickly. Simulation results 
demonstrate that this method has good accuracy and quick response in circuit 
parameter identification. In current tracking control of the full bridge inverter, 
combining with the adaptive principle of eliminating parameter deviation, the model 
predictive control method realizes the precise tracking of current. Simulation analysis 
proves that its tracking performance is more accurate and tracking error is smaller 
than model predictive control individually. It can quickly respond to load change and 
has good dynamic performance and less computation time. 
This paper realizes the selective harmonic compensation of APF. Firstly, this 
paper expounds the principle of harmonic detection and compensation. Through the 
simulation analysis of single-phase harmonic compensation, it intuitively verifies that 
this method can meet the three functions: selective harmonic compensation, harmonic 















harmonic. Secondly, the overall experiment of APF harmonic detection and 
compensation is built. The control module, signal detection and modulation module, 
inverter and driver module and hardware protection module are designed. At the same 
time, the overall design idea of software and design methods of program for the 
various modules is presented. The experimental results validate that the proposed 
method can realize the optional harmonic compensation frequency, and the harmonic 
compensation has a very good accuracy. Simulation and experiment verifies that the 
harmonic detection methods and compensation proposed in this paper has the 
advantages of high accuracy, rapid response and short computing time, and can 
quickly adapt to the change of load, and has a good dynamic performance. 
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